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REMARKS 

Claims 3-1 6. 20-23 and 26-29 were addressal in the office action. Claims 1 4- 
16 20-23 and 26-29 have been willtdnxwii from consideration as nonclecled claims. Claims 
3-l'2 stand r^jecicd. (The inclusion in the subject ofT.ee action of claim 13 among the rcjeeted 
claims is taken to be inadvertent, as elain, 1 3 is a non-eleetcd claim. Claim 1 3 is therefore 
ircnted herein as having been withdrawn from eonsidoration). Claim 3 is amended in a non- 
limitiiig manner to more clearly dcfmo Ihc claimed subject matter. 

A, f^aiujjgUbrJRcilpMdSiMlPJLofM^^^^ 

In the subject of lice action, the Exami ncr has maintained the restriction requirement 
and mnde it llnal on the grounds that "[Unvention 1 (claims 3-12) and 111 (claims 21 -23 and ^ 
26-28) are distinct because the process (III) can be used to make a detonating cord with a 
oranulur eore wh.reas the detonating cord of claim 3 requires a solid core." The slated tation- 

howeva-, is ba..e.1 on a misunderslauding of the elaims. The eore of the detonating cord 
orllHim 3 expressly comprises a pulverulent explosive and the method of claim 21 address 
the use of a pulverulent explosive; sueh an explosive is inherently solid (as opposed to being 
liquid; liquids cannot b. pulverulent) as recited in claim 3. Therefore, the requirement in | 



claini J lur il buiiu wi^ vjivi nw* 

scried grounds for restriction. In any event, the word "solid" is now removed from claim 3. ^ 



3 for a solid eore did not provide a distinction from claim 21 adequate to sustain the as 



since it was nol ncc<led. To illustrate that these claims are not patentably distinginshablc, they 
are sot forth side-by-side in the following table: 



a. 
O 

o 

< 



< 



UJ 
CD 
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3. A dclonaliny cord comprisine 

(i) an clonsatc lulnilnr sheath encasing a 
core of 

(ii) an explosive material comprising n first 
pnlvcriilonl explosive admixed with a dilu- 
ent comprising explosively inert microbal- 
loons 

in an amount which reduces lhe velocity of 
detonation of the detonating cord as com- 
pared to that of an otherwise identical 
detonating cord in which the explosive 
nialerial contains no explosively inert 
microballoons 



21 /A method for making a detonating cord 
comprises the steps of 

(i) preparing 

an explosive material by admixinfi a first pul- 
vcndent explosive with a diluent comprising 
explosively inert microballoons 

in an amount which reduces the velocity of 
detonation of lhe detonating cord as compared 
to an otherwise identical detonating cord in 
which the explosive material contains no dilu- 
ent; and 



(ii) enclosing the explosive material within a 
tubular sheath to provide a detonating cord 
having a core of the explosive material. 



As is evident fion\ the comparison above, claim 3 and claim 21 arc not patentably dis- 
tinciiiiihable from each other, since limitation 30i) so closely tracks liniilalion 21 (i) and limi- 
tation 3(i) corresponds to limitation 21 (ii), and there is no evidence of how the process of 
claim 21 can result in a materially different product than is defined in claim 3, or how Lhe 
product of claim 3 could be made by u process that is materially different from that of claim 
21 , llicrcfore, the requirement for election between them cannot properly be mnintained. 
I'urlhermoie, slnc^ the product and method of making arc not patentably distinct, die method 
ofusc (invention 11; clahns 13-16, 20 and 29) must be joined as well Sec 37 CFR 1.141(b); 
Ml>Hl> 806.05(1). l^ejoinder of the non-clcctcd claims is therefore respectfully requested. 



ThQ staled grounds of rejection of the Applicant's claims and the Examiner's "Re- 
sponse to Argumcnus'' indicate that the lixamincr has overlooked salient aspects of the Appli- 
cants' disclosure and lias misinioiprcted certain cited references, l-or example, the Rxaminer 
asserts that the Applicant has failed to provide evidence of the unexpected results they allege, 
and tliat there is "no showing to indicate how (Hales et al's results) differs from Uic result 
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thai is obl.'iincd by ihc Applicant." However, as discussed more fully below, evidence ofthe 
uiicxpcctea results is provided in the spccifiealion at paragraphs [0052] and [0053], and the 
Applicant's lesuKs show the opposite of what iho Hales ct a), reference shows. 

Similarly, a.s discussed further below, one of the grounds forrejectrngthc claims is 
based on the leachinB of a secondary reference (DrisooU) concerning the affect ofmicrobal- 
loon.? on the scn.-^iti vily o f an explosive material, whcrca.<5 the reference provides no such 
leaching and is not properly combinabic with the cited primary reference (Jones). 

The Examiner also stales that the cinims are inadequate to overcome the cited refer- 
ences because '1i seems clear that the results would not occur with any amount of Ihc diluent 
and since no amount-s are claimed in the independent claim, it is not clear how these alleged 
iinexpectgd rcsulls could occur." On this point, the Examiner is reminded that the claims re- 
cilc ihopi-cscncc of microballoons and Ihcir desired ericct, and tltat such functional limitation.? 
ore i»erfcctly valid and must be considered (see MPEP 2173.05(g). Ed. Rev. May 2004). 
Tlicreforc, the question ofwhethcr there arc amounts of microballoons that do not yield the 
dcsirvd effect is not relevant because no such embodiments fall within the scope of claim 3. 
Ap[)licants arc not obliged to include in the claim the numerical quantity for the component 
(hat providus the stated function. See Md^evy^orJgJv^ G^c l Electronics . 6 USPQ2d 2010 
(Fed. Cir.1988) (overturning BrpvoiBjddgc.ct_a^ 700 F.2d 759, 217 

USPQ2d 651 (1st Cir.l983)) ("A claim is not fatally defective for failing to specifically de- 
lineate tho point at which the change in pliysical phenomenon occurs.'* AndLQwCorp* at 
2014.). 



C. U ^ccl i on of C laims 8 and . 9JJndcrJi5_y,..SXLJ 112 

Claims 8 and 9 Iiavc been amended in a non-limiling manner to address the ground of 
rejection set foi Ih under § 112. Support for the presence of a second explosive material less 
bvisani than the principal cxplo.sivc ingredient (an "explosive diluent") is found in the specifi 
c;ilion as filed al paragraph [0050]. 
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D. Rcjc£ioivpj[XlaiiM3,.t-8ailOB.^^ 

Clau«s3.5,8iui(1 10-12 sund rejected under 35 U.S.C §103 as being obvious over 

U.S. Patciu 3,789,759 to Jones (Ihc Jones icfercnce) in view of U.S. Patent 5,880,399 to Hales 
cl aL (Ihc Hales ct al reference). The Jones reference discloses a detonating cord comprising 
.',11 expjosivc covii that may include vurions nou-cxplosive diluents and incrts, but fails lo dis- 
close nucrol)iilloon.s ns a diluent. >• 
Claim 3, from which all of the above-mentioned claims depend, defines a detonating q 
cord comprising an oloneate tubular shMlh encasing a core ofan explosive material. The ex- 
plosive inalcrial comprises a first pulverulent explosive admixed with explosively inert mi- 
crohalloons in an amount which reduces the velocity of detonation of the detonating cord as 
compiircd to il lat of an otherwise identical deionating cord witliout such microballoons. ^ 
Claim 1 0 had been amended to be in independent forni, but also defines a detonating cord ^ 



oucc. 



l\n-thcrmorc, the Applicants rcspecirully maintain tliat the Jones reference and the 
Hales ct al. reference cimnol properly be combined to support a rejection under 35 U.S.C. 1 03 
bccauHOthe references disclose devices that comprise different physical fomis of explosive 



Ui 
-J 
CD 



having a core of explosive material lhat contains a diluent comprising microballoons. Explicit 
evidence of the velocity-reducing erfcct of the microballoons is provided in Tables 1 and 2 of jO 
paragraphs [00521 and (0053] of the application as filed. CD 

The Kxaminor alleges that the velocity-tliminishing effect of microballoons is shown in 
the Halos et al. reference. However, the Rxaminer only cites disclosures therein at column 2. 
lines 10-45 addressing Iho effect of microballoons on in;pact and initiation sensitivities, mn- 
up distance and critical diameter, all of which relate to cast boosters and none of which arc 
detonation velocities. More significantly, when the Hales ct al. reference addresses detona- 
tion velocity at column 4, linc«! 55-58, it states that microballoons increase detonation velocity 
in Ihc booster charge. This teachms is the opposite of what the Applicants disclose Iheyfouml 
rogardinfi the effect of microballoons on detonation velocity. Therefore, even if the Hales et 
al. reference purported to be relevant To detonating cord, the data reported by the Applicants 
would clearly esiabli.sh unexpected results lhat would overcome a prima facie obviousness- 
tyiie rejection based on the combined disclosures of Hales ct al. reference and the Jones refcr- 
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rnalcrials, and U is known in ihc :irt that the form of an explosive material affects its detona- 
tion vHnractcristics. The differences between the explosive materials in the cited references 
tno evident from their modes of manufacture and use. The llaleJs et al. reference shows the 
use ofinicmballoons in a solid cast booster, which is east from molten or curable material inlo 
a reUilivcly short solid block, whereas the Jones reference discloses a detonating cord, for 
which the explosive malcnal must be disposed iu an elongated, flexible configuration to allow 
the user to dispose it iu various configurations, to tic it in knots, etc. (sec the Jones reference 



at. e.t;.. cohmui 4, lines 19-24). In view of these differences, a dctonatuig cord would be ox- q_ 

peeled lo have significantly different properties and lo pcrfomi different functions from those O 

of cast boosters, and it would not be obvious that microballoons would fiinclion in detonating ^ 

coid of the Jones reference in the same way they function in tlie cast booster of the 1 lales ct ^ 

al. rofci encc, Therefore, there seems to be no basis in Uic art for combining the cited teach- <J 

ings of ihcsc reference's, or for reasonably expecting that the results reported in one of them ^ 

wou Id al-so be attained in the other, and the suggestion to do so and expectation that the same ^ 

results would be obtained appears lo be the result of improper hindsisht reasoning. Accord- J- 

inMv claims 3 and 1 0 and the claims dependent therefrom are patentable over the prior art, yj 
Cind die slated ground of rejection is respectfully traversed. 

H . Rejections of Cl ai ms 4. 6.,jmd.7JJndci-J5ILSXL^ 

Claims 4,' 6, and 7, which specify microballoons of a specific size, stand rejected un- 
der 35 U.S.C. §103 as being unpatentable over the Jones reference in view of the Hales et al. 
refctcncc and further in view of U.S. Patent 4,547.234 to Takeucbi et al. The Takcuchi et al. 
refcrQUcc is cited for disclosing the phenolic resin microspheres (microballoons) of the 
claimed size. 

The identified claims are all patentable at least because they depend from a base claim 
that is patentable for reasons set forth above in section D of this response. 

Purlhcr, the Takcuchi el al. reference discloses that whcii the specifically sized mi- 
croballoons arc combined with an explosive, they provide a low detonation temperature over 
a long storage period (sec column 3, lines 5-15). thus indicating enhanced sensifivily. How- 
ever, Ihc Takcuchi et al. reference also teaches that lowering the sensitivity and/or detonation 
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vulocily of the explosive material is to be avoided (see coiiinm 4, lines 20-48), whereas the 
lljilcs ct ill. icfcreiicc sUUcs a prcfciencc for reducing the sciisilivily of a cast booster (see col- 
umn 2, lines 5-10). The references therefore provide ho motive for making use ofthe mi- 
crobaJloons disclosed by the Takeuchi ct al. according to disclosure of the Hales ct al. rcfcr- 
ciKc, as the Rxamincr proposes, and in fact loach away from such a combination. Since the 
coiubincd teachings ofthe art milili*tc away from these claims, they should be viewed as prc- 
seiUing an additional basis oC patentability independent ofthe palentabiHly of claim 3. For the 
forogouib' veasoiv^ the stated ground of rejection is rcspcctfuUy traversed. 

jf. pcicclionsjoLQaimilMdQJL^ 

Claim 0 slamls rejected under 35 U.S.C. §103 as being obvious on various different 
grounds: (i) over Ihc Jones reference in view ofthe Hales et al. reference (sections 9 and 10 of 
the onicc action), and (ii) over the Jones retcrcnec. U.S. Patent 3.683,81 1 to DriscoU (the 
"DriscoU reference") and further in view of tho DriscoU reference in view of U.S. Palcnt 
3,307,266 to (^riffilh (section 13 ofthe ofllcc action). It is noted that in section 9 of tlio office 
aolion, dio Examiner first cites Jones, but then refers to a passage in Griffin. 

Claim 9 is allowable at least because it depends from a base claim that is allowable for 
rea.sons sot forth Itcrcin. 

G. R(yccjjoiijifClmms.a^>JI^^ 

The captioned claims stand rejected under 35 U.S.C. §1 03 as being unpatentable over 
the Jones reference in view of tho i:)riseoll reference. I he Jones reference is cited for disclos- 
ing detonating cord that may contain a high explosive material and an unspecified diluent, 
whereas Ihc DriscoU reference is cited for disclosing phenolic microballoons as an inert dilu- 
ent. 

Tl)c basis of the rejection, as stated in the "Rcspon.sc to Argiunents," is that the Dris- 
coU reference "clc:irly teaches the use of microballoons to decrease the bum rate, which 
makes the composition less sensitive. . .." and that DriscoU reference discloses re.sults "that arc 
exactly what the Applicsuit is claiming is unexpected." In section U, at the top of page 6 of 
Ihc ofTico action, the Examiner assets that "DriscoU teaches that microballoons make tlic ex- 
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plosive les.<^ sciishivo" and tliat it would be obvious "to use the microbalioons taught by Dris- 
coll in piacc ofil^c incit diUienls present in Jones.'' 

The Applic<inl« respectfully submit that the Examiner has misintenireted the DriscoU 
reference, ^md so bt\scd the ibregoing rejection on faulty grounds. Contrary to the Examiner's 
<tSHOi1iou, rhc Dd^coll relcrcnce pmvidcs no le;\ching whatever concealing the effect of mi- 
crobnlloons on explosive nmlcrials, since tl\e microbalioons were not included in the explo- 
sive material in Driscoirs device. Ralhcr, DriscoU discloses that mieroballoons slow a burn- 
ing reaction in the ignition con^posilion, without any indication of how slowing the rate of a 
burning ryncliou can he equated to reducing the sensitivity of an explosive matevial. Thus, 
there appears to no support for tlic lixaminer's assertion tliat Diiscoll teaches thai microbal- 
ioons "make the explosive less sensitive''. Inirlhonnore, the references provide no motive for 
reducing the sensitivity of the Jones detonating cord. Therefore, the cited references provide 
no suggestion to add microbalioons to the explosive material in a detonating cord, 

Iw addition, the art provides no motive for adding the micnDballoons of the Driscoll 
reference to the explosive core of the detonating cord of the Jones reftircnce, because the 
bencdl provided by mieroballoons in tlic Driscoll reference has no relevance to the Jones rcf- 
urcnec. i^hc Driscoll reference addresses the electrical continuity characteristics ("reform 
timc'^ in a bridgcwirc iguhcr, but lltcre is no electrical bridgewirc in tlie Jones reference 
detonating cord, so reform lime is not an issue. Nor is any other motive evident for wanting 
to reduce (he velocity of the reaction in the Jones dclonating cord, even if the microbalioons 
disclosed by the Driscoll reference were taught to be clTectivc for this pmposc, Therefore, 
the art fails to provide a motive for making the proposed combination of the microbalioons of 
the DriscoU reference with the detonating cord of the Jones patent. 

hi any case, (he disclosure of the Driscoll reference is not combinable with the disclo- 
surc of the Jones reference, because detonating cord (the Jones reference) docs not function 
by virtue of a burning reaction; it detonates. As shown by the evidence submitted by the Ap- 
plicants with the response daietl May 19, 2004 (tlic pages from Explosives, 2d Ed, by Rudolf 
Meyer (Vcrlag Chcmic 1981)) the ait recognizes a clear distinction between burning (dolla- 
gration) reactions and detonation reactions. Therefore, Uiose in tlic art would not assume that 
all measures encctive for slowing of a burning reaction would also slow the rate of a delona- 
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tion signal, so there is a lack of motivation in Ihc art lo ajDply tlic teachings disclosed by the 
Driscoll reference to dcloiiating cord. Furthermore, even ifsuch a motivation were found, and 
Ihcrc i^i no rcasotiablc cxpcctalion of success of atlainmg the effect disclosed by Driscoll in 
the detonating cord of Jones, due to the ftind;imcntal diffcrcnec between burning reactions and 
detonalion reactions. 

To reliably incoiponUe the teaching of the Driscoll rcrorcncc concerning the use of 
microballoons wi(b the Jones reference, Ihe explosive core of Jones* detonating cord would 
iiavo to be replaced with i\ material that would burn rather than detonate. This would amount 
to a fundamentally dil fcrcnt mode of operation. Since an obviousness rejection cannot be 
based on an asserted combination tiiat requires a change in the mode of operation of one of 
the references (tJcc MPEP 2143.01), the asserted combination lacks a proper basis in law. 

Finally, the motive for the asserted combmation, to reduce the sensitivity of detonating 
cord, lias no relevance lo the present invention, since the Applicants discovered that microbal- 
ioon.^ hove an unexpected effect on explosive material in detonating cord: a redaction in the 
vclochy of dcton;^lion. 

The foregoing remarks should make it clear that the statetl rejectiojt of the captioned 
claims is basecl on a misintoiprclation of the Driscoll reference, and that when properly read, 
the teaohiugs of the Driscoll reference have no relevance to die Jones reference, the applied 
references fail to provide any motivation to combine their teachings, and oven ifsuch a moti- 
vation were found, the combination would either require a fundamental change in the mode of 
operation of one of the references or would lack a reasonable expectation of success. For each 
of the foregoing reasons, the stated ground of rejection is respectfully traversed. 

IL Reject ion of Cl aims 4. 6, an d 7 Under 35 U.S.C. 303 

Claitns 4, 6, and 7 stand rejected under 35 U.S.C, 103 as being unpatentable over die 
Jones reference in view of the Driscoll reference and further in view of the Takeucbi ct al 
rcrcrencc. 

'f he rejected claims arc allowable at least because they depend from a base 
claim that is allowable for reasons set forth above (section G). Rirthcrmore, the teaching of 
Ihe Takeucbi ct al. reference relates to the use of microballoons in explosives, but provides no 
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sii<»gcstion or motive for using microballoons in deflagi-ating ignilion mntcrials (the Driscoll 
rcrercnce) or for expelling Uiat niicroballoons would function the same way in both kinds of 
mrilcrinls. Fur|]iomiorc, as iiolcd above (section E), the Takcuchi ct al, reference teaches 
away from using qunntitics of microballoons ihnt reduce detonation velocity, and so leach 
away from the invention. Since the combined teachings of the art militate away fi^m these 
claims, Ihcy should be viewed a$ prcKcntingan additional basis of patentability indcpcndcnl 
of the patentability of claim 3. Accordinyly, the stilted ground ofrejection is respectfully 
traversed. 

T. Ame nd incn t to (ho Spec! fj ca tion 

The amendment to paragraph [0052] brings the amended application text into confor- 
mity with Ihc preceding text and the data to which the amended language refers. Accordingly, 
the amendment docs not introduce new matter. 

liach of the staled grounds of rcjcclion liavc been addressed or traversed. Reexamina- 
tion and reconstduralion of the pending claims, and rcinsiatemcnt of the claims withdrawn 
Horn considej'alion, are respectfully requested. 
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